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TRUNNION MOUNTED DRIVE TRAIN 
ARRANGEMENT 

TECHNICAL FIELD 

This invention relates to a drive train arrangement and 
more particularly to a drive train arrangement having ?rst 
and second trunnion mounted differentials and a poWer 
transferring shaft of a predetermined length operatively 
connected betWeen the ?rst and second differentials. 

BACKGROUND ART 

It has been a practice to provide trunnion mounted dif 
ferentials on a Work machine in order to provide leveling 
capabilities for the machine during machine operation. In 
such applications, the differentials are normally spaced a 
sufficient distance apart to provide an appropriate Wheel 
base length spacing. Load carrying capacity and machine 
stability are parameters associated With this spacing. In front 
and rear Wheel drive applications, the distance is often great 
enough in magnitude to require that the cross-sectional 
diameter of the poWer transferring shaft connecting the input 
and output shafts of the differentials be greater in magnitude 
than that required to transfer the poWer. At rotational speeds 
of normal operation, a shaft capable of handling the torque 
Will de?ect excessively, vibrate, and fail prematurely. 
Increasing the diameter of the shaft causes a Wasteful use of 
material and increases the costs of manufacture. 

In some applications the transfer gear box is mounted on 
the machine vertically. In such applications, and given that 
a predetermined minimum ground clearance is required, the 
center of gravity of the machine is elevated and machine 
stability is sacri?ced. This also requires that the engine is at 
a higher elevation Which reduces operator visibility there 
over. 

In other machine applications, trunnions are used to 
pivotally connect the differential to the frame. In these 
applications the trunnions are spaced elevationally above the 
drive shaft connected betWeen the differentials. This raises 
the center of gravity of the machine and the elevational 
position of the engine. 
When providing a disc brake on a machine to brake 

rotation of the drive shaft it is common practice to mount a 
separate brake assembly on the machine frame. This requires 
additional shafts, joints and other related components. This 
increases the complexity and is detrimental to prolonged 
life. 

The present invention is directed to overcoming one or 
more of the problems set forth above. 

DISCLOSURE OF THE INVENTION 

A trunnion mounted drive train arrangement for a Work 
machine having a longitudinally extending frame having 
?rst and second longitudinally spaced end portions is pro 
vided. A?rst differential has a ?rst housing, a ?rst axle shaft 
rotatively connected to and extending from the ?rst housing, 
a ?rst axis transverse the ?rst axle shaft, and a ?rst pair of 
spaced apart cylindrical trunnions connected to the housing 
and extending in opposite directions axially along the ?rst 
axis. A second differential has a second housing, a second 
axle shaft rotatively connected to and extending from the 
second housing, a second axis transverse the second axle 
shaft, and a second pair of spaced apart cylindrical trunnions 
connected to the housing and extending in opposite direc 
tions axially along the second axis. A plurality of trunnion 
supporting members removably pivotally connects the ?rst 
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2 
and second pairs of trunnions to the frame. The ?rst differ 
ential is located at the ?rst end portion of the frame and the 
second differential is located at the second end portion of the 
frame. The ?rst and second axles are spaced preselected 
distance “X” apart. An output shaft having an end is being 
rotatively connected to the ?rst housing. The output shaft 
extending axially along the ?rst axis through a bore disposed 
axially in a trunnion of the ?rst pair. The bore opens toWard 
the second differential. An input shaft having an end is 
rotatively connected to the second housing. The input shaft 
extends axially along the second axis through a bore dis 
posed axially in a trunnion of the second pair. The bore in the 
trunnion of the second pair opens toWard the ?rst differen 
tial. ApoWer transferring shaft having ?rst and second ends 
is disposed betWeen the ends of the output and input shafts. 
A ?rst joint connects the ?rst end of the poWer transfer shaft 
to the end of the output shaft and provides universal motion 
therebetWeen. Asecond joint connects the second end of the 
poWer transferring shaft to the end of the input shaft and 
provides universal motion betWeen the poWer transferring 
shaft and the input shaft. The ?rst and second joints each 
have a center of universal pivotal movement. The center of 
universal pivotal movement of the ?rst and second joints is 
spaced a predetermined distance “L” apart. 

Such a con?guration maintains a loW Work machine 
center of gravity and facilitates the use of drive shaft having 
a minimum cross-sectional diameter and requires a mini 
mum number of parts. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a diagrammatic side vieW of an embodiment of 
the present invention shoWing a Work machine With the 
trunnion mounted drive train arrangement; 

FIG. 2 is a diagrammatic bottom vieW of the Work 
machine taken in a direction of lines 2—2 of FIG. 1; 

FIG. 3 is a diagrammatic end vieW taken along lines 3—3 
of FIG. 1; 

FIG. 4 is a diagrammatic enlarged vieW of the embodi 
ment of FIG. 2 With portions removed to shoW the trunnion 
mounted drive train arrangement in greater detail; and 

FIG. 5 is a diagrammatic enlarged end vieW of FIG. 3, 
With portions removed shoWing the trunnion mounted drive 
train in greater detail. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

With reference to the draWings, and particularly FIGS. 
1—3, a Work machine 10, for example, but not limited to, a 
telescopic material handler, has a longitudinally extending 
frame 12 consisting of ?rst and second elongated spaced 
side members 14,16 connected by an interconnecting sup 
port structure to maintain the side members 14,16 substan 
tially parallel. The frame 12 has ?rst and second longitudi 
nally spaced end portions 18,19 adjacent opposite ends 
thereof. The machine 10 has ?rst and second opposite sides 
20,22 adjacent the ?rst and second frame sides, respectively. 
Aprime mover 24, for example an engine 24, is connected 
to the frame and located to the ?rst side 20 of the frame 12. 
An operator’s station 26 is located to the second side 22 and 
connected to the machine frame 12. Aboom 28 is pivotally 
connected to the second end portion 19 of the frame and 
pivotally movable relative to the frame 12 betWeen a loW 
ered position at Which the boom is nested betWeen the ?rst 
and second side members 14,16 and a second position 
elevationally spaced from being nested betWeen the ?rst and 
second side members 14,16. 
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A?rst differential 30 is pivotally connected to the ?rst end 
portion 18 of the frame 12 and a second differential 32 is 
pivotally connected to the second end portion 19 of the 
frame 12. The pivotal locations of the ?rst and second 
differentials 30,32 are located elevationally beneath the 
frame 12. This Will be discussed subsequently in greater 
detail. 
As best seen in FIGS. 4 and 5, the ?rst differential 30 has 

a ?rst housing 34, a ?rst axle shaft 36 rotatively connected 
to and extending from the ?rst housing 34, a ?rst axis 38 
transverse the ?rst axle shaft 36, and a ?rst pair of spaced 
apart cylindrical trunnions 40 connected to said housing 34 
and extending in opposite directions axially along said ?rst 
axis 38. 

The second differential 32 has a second housing 42, a 
second axle shaft 44 rotatively connected to and extending 
from the second housing 42, a second axis 46 transverse the 
second axle shaft 44, and a second pair of spaced apart 
cylindrical trunnions 48 connected to the second housing 42 
and extending in opposite directions axially along the sec 
ond axis 46. As best seen in FIGS. 1—3, ground engaging 
Wheels 49 are connected to the ?rst and second axle shafts 
36,44 and rotatable thereWith for moving the Work machine 
10 over the underlying terrain. 

Trunnion supporting members 50 removably pivotally 
connect the ?rst and second pairs of trunnions 40,48 to the 
frame 12. The ?rst pair of trunnions 40 are pivotally 
connected to the ?rst end portion 18 of the frame 12 and the 
second pair of trunnions 48 are pivotally connected to the 
second end portion 19 of the frame 12. 

The ?rst and second axle shafts 36,44 are positioned a 
preselected distance “X” apart. This distance is determined 
based on Well knoWn Wheel base engineering principles, the 
particular type of Work machine, the load capacity of the 
Work machine and machine stability factors, to name just a 
feW. 

The axle shafts 36,44 are oriented transverse to the 
longitudinal extension of the machine frame 12 and main 
tained substantially perpendicular to a longitudinal axis 52 
of the frame 12 by the trunnion supporting members 50. The 
plurality of trunnion supporting members 50 removably 
pivotally connect the ?rst and second pairs of cylindrical 
trunnions 40,48 to the frame 12 at a location elevationally 
beneath the frame 12. 
As best seen in FIG. 4, an output shaft 54 having an end 

56 is rotatively connected to the ?rst housing 34. The output 
shaft 54 is provided to deliver rotary poWer from the ?rst 
differential 30 to the second differential 32. Rotary poWer is 
delivered from the engine 24 to the ?rst differential 30 in a 
manner to be discussed later. The output shaft 54 extends 
axially along the ?rst axis 38 through a bore 58 disposed 
axially in a trunnion 60 of the ?rst pair 40. The bore 58 is 
preferably concentric about and along the ?rst axis 38 and 
opens toWard the second differential 32. 
An input shaft 62 having an end 64 is rotatively connected 

to the second housing 42. The input shaft 62 is provided to 
receive rotary poWer from the ?rst differential 30 by Way of 
the output shaft 54. The input shaft 62 rotates the second 
axle shaft 44 by Way of a differential gear set of conventional 
design. The input shaft 62 extends axially along the second 
axis 46 and through a bore 66 disposed axially in a trunnion 
68 of the second pair of cylindrical trunnions 48. The bore 
66 is preferably concentric about the second axis 46 and 
opens toWard the ?rst differential 32. 
A poWer transferring shaft 70 of cylindrical construction 

has ?rst and second end opposite ends 72,74 and is disposed 
betWeen the ends 56,64 of the output and input shafts 54,62. 
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4 
A ?rst joint 76 connects the ?rst end 72 of the poWer 

transferring shaft 70 to the end 56 of the output shaft 54. The 
?rst joint 76 provides for universal motion of the poWer 
transferring shaft 70 relative to the output shaft 54. The ?rst 
joint 76 includes either universal or constant velocity type 
joints of Well knoWn design. Connection of the ?rst joint to 
the ends 72 and 56 may be achieved in any suitable manner, 
for example, by Welding. 
Asecond joint 78 connects the second end 74 of the poWer 

transferring shaft 70 to the end 64 of the input shaft 62. The 
second joint 78 provides for universal motion betWeen the 
poWer transferring shaft 70 and the input shaft 62. The 
second joint 78 includes either universal or constant velocity 
type joints of Well knoWn design. Connection of the second 
joint 78 to the ends 74 and 64 may be achieved in any 
suitable manner, for example, by Welding. 
The ?rst and second joints 76,78 have a respective center 

of universal pivotal movement 80,82. The center of univer 
sal pivotal movement 80 of the ?rst joint 76 is spaced a 
predetermined distance “L” from the center of universal 
pivotal movement 82 of the second joint 78. The predeter 
mined distance “L” has a range Within a magnitude of 
betWeen 60 percent and 80 percent the distance “X”. 
Because this distance is reduced over other conventional 
designs, the cross-sectional diameter of the poWer transfer 
ring shaft 70 is of a siZe suf?cient to transmit the desired 
amount of poWer betWeen the ?rst and second differentials 
30,32. The cross-sectional diameter is hoWever not suf?cient 
to accommodate any additional forces on the shaft caused by 
centrifugal motion as is typical in conventional design. 
Therefore, the diameter of the shaft is reduced substantially 
over prior designs. 
The center of universal pivotal movement 80 of the ?rst 

joint 76 is a preselected distance “B” from the ?rst axle shaft 
36 of the ?rst differential 30 and the center of universal 
pivotal movement 82 of the second joint 78 is a preselected 
distance “A” from the second axle shaft 44 of the second 
differential 32. The distance “A” is smaller in magnitude 
than distance “B”. To achieve the shorter spacing “L”, the 
distance “B” is Within a range of 20 to 27 percent the 
magnitude of distance “X”. Preferably, the distance “B” is 
nominally about 21 percent the magnitude of distance “X”. 
As best seen in FIGS. 4 and 5, the plurality of trunnion 

supporting members 50 each have a ?rst trunnion supporting 
portion 84 connected to the frame by Welding and a second 
trunnion supporting portion 86 connected to the ?rst sup 
porting portion by a plurality of threaded fasteners 88. A 
sleeve bearing 90 is disposed about each of the cylindrical 
trunnions of the ?rst and second pairs 40,48 and disposed in 
a bore 92. 

As best seen in FIG. 4, the ?rst differential 30 has transfer 
gear portion 94. The transfer gear portion 94 has a rotatable 
input shaft 96 Which is adapted to deliver rotary poWer from 
the engine 24 to the output shaft 54 of the ?rst differential 
30. The input shaft 96 is offset from and substantially 
parallel to the output shaft 54 of the ?rst differential 30. The 
transfer gear portion 94 includes a transfer housing portion 
98. The transfer housing portion 98 supporting the input 
shaft 96 for rotation relative thereto. The transfer housing 
portion 98 is either an integral part of the ?rst housing 34 or 
removably connected to the ?rst housing 34. The ?rst 
housing portion 34 is preferably a casting. The transfer 
housing portion 98 has the trunnion 60 of the ?rst pair 40 of 
cylindrical trunnions connected thereto. 

Aplurality of discs 100 is disposed in the transfer housing 
portion 98 and about the output shaft 54 of the ?rst differ 
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ential 30. The discs 100 are axially stacked and alternately 
operatively connected to the output shaft 54 and the transfer 
housing portion 98. As shoWn, the discs 100 are used to 
provide machine braking. Alternatively or in addition, discs 
100 may be included to provide a drive disconnect betWeen 
the ?rst and second differentials 30, 32. It should be recog 
niZed that the transfer housing portion 98 may also house a 
third differential gear set, such as required When different 
Wheel diameters are employed. Since the above options are 
Well knoWn in the art, additional discussion Will be omitted. 

The engine 24 has a drive shaft 102 connected thereto and 
to the input shaft 96 of the transfer gear portion 94 of the ?rst 
differential 30. A third joint 104 is provided for connecting 
the drive shaft 102 to the input shaft 96 and providing 
universal pivotal movement betWeen the input shaft 96 of 
the ?rst differential 30 and the engine drive shaft 102. The 
engine drive shaft 102 is at a predetermined angle ““” of 
about 4 degrees (a range of betWeen 3.5 degrees and 4.5 
degrees) relative to the poWer transferring shaft 70 in order 
to provide Working movement of the third joint 104 and 
adequate joint life. This angle also enables the engine 24 to 
be suitably positioned. 

Since the drive shaft 102 is substantially longitudinally 
located betWeen the transfer housing portion 98 and the 
trunnion supporting member 50 adjacent the trunnion 60 of 
the ?rst pair of trunnions 40, the drive shaft 102 may be 
positioned closer to the output shaft 54 than otherWise 
possible. This tucking of the drive shaft therebetWeen 
enables the use of smaller transfer gears and reduces the siZe 
of the transfer gear portion 94 and transfer housing portion. 

The engine 24 has a longitudinal engine axis de?ned by 
conventional main journal crank shaft bearings (not shoWn). 
The longitudinal engine axis 106 is at a angle “8” of 
nominally of about 8 degrees (betWeen 7 degrees and 9 
degrees) relative to the poWer transferring shaft 70. This 
provides clearance betWeen the engine 24 and the frame 12 
and provides for adequate joint Working movement. 

The poWer transferring shaft 70, the input shafts 62,96 
and the output shaft 54 substantially axially lie in a plane 
108 passing transversely through the longitudinal frame 12. 
The longitudinal frame axis 52 lies in the plane 108. It is to 
recogniZed that the input shaft 62 may be displaced some 
What out of the plane 108 in order to keep a small angle on 
the joints 80,82 for proper lubrication purposes or to accom 
modate different Wheel diameters at the ?rst and second end 
portions 18,19 of the machine 10. For the purpose of this 
invention, this displacement is considered Within the plane 
108. 

Referring to FIGS. 1,3, and 5, a jack 110 is pivotally 
connected at opposite ends thereof betWeen the frame 12 and 
the ?rst housing 34 of the ?rst differential 30. The jack 110 
is extensibly movable to pivot said ?rst differential about the 
?rst pair of trunnions. This pivotal movement is provided in 
order to provide machine 10 leveling. It should be noted that 
a jack 110 may be also be provided to pivot the second 
differential 32 about the second pair of trunnions 48 in the 
same manner. 

INDUSTRIAL APPLICABILITY 

With reference to the draWings, and in operation, the Work 
machine 10 is propelled over the underlying terrain by the 
engine 24 by Way of the plurality of Wheels 49 connected to 
the ?rst and second axle shafts 36,44 of the ?rst and second 
trunnion mounted differentials 32,34. Having the ?rst and 
second pairs of trunnions 40,48 and the input and output 
shafts 54,62 substantially along a common longitudinal 
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6 
frame axis 52 facilitates simplicity of construction, a reduc 
tion in the number of pivot and rotation points changing 
location during pivotal movement, and a more compact 
design. Also, having the common axis 52 facilitates a 
loWering of the frame 12, the engine 24 and the center of 
gravity of the machine 10. 
The poWer transferring shaft 70 rotates in response to 

rotation of the drive shaft 102 and the second axle shaft 44 
rotates in response to rotation of the drive shaft. Since the 
length of the poWer transferring shaft 70 has been minimiZed 
(the distance “L” betWeen the centers of pivotal movement 
80,82), the cross-sectional diameter of the poWer transfer 
ring shaft 70 is resultantly substantially smaller. 
As earlier indicated, this reduction in the length of the 

poWer transferring shaft 70 is attributed to a lengthening of 
the ?rst housing 34 of the ?rst differential 30. The inclusion 
of the transfer gear portion 94, and the optional addition of 
the discs 100 (brake or clutch) and/or a third differential gear 
set further enhances and improves the space relations and 
the compactness of the design. 
The transfer gear portion 94, and particularly the input 

shaft 96 being radially located (offset) from the ?rst axis 38, 
changes the relative location of the input shaft 96 and the 
engine 24 When the ?rst differential pivots about the ?rst pair 
of trunnions 40. The slight change in distance betWeen the 
engine 24 and the input shaft 96 is accommodated by a 
slidable spline connection (not shoWn) betWeen the input 
shaft 96 and the drive shaft 102. 
The relative percentage lengths “A”, “B”, and “L” as set 

forth above With respect to the distance “X” betWeen the ?rst 
and second axle shafts 36,44 provides the optimum distance 
relationship and facilitates a minimum poWer transferring 
shaft diameter for a given shaft speed and torque. 

Other aspects, objects and advantages of this invention 
can be obtained from a study of the draWings, the disclosure 
and the appended claims. 

I claim: 
1. Atrunnion mounted drive train arrangement for a Work 

machine having a longitudinally extending frame, said 
frame having ?rst and second longitudinally spaced end 
portions, comprising: 

a ?rst differential having a ?rst housing, a ?rst axle shaft 
rotatively connected to and extending from the ?rst 
housing, a ?rst axis transverse the ?rst axle shaft, and 
a ?rst pair of spaced apart cylindrical trunnions con 
nected to said housing and extending in opposite direc 
tions axially along said ?rst axis; 

a second differential having a second housing, a second 
axle shaft rotatively connected to and extending from 
the second housing, a second axis transverse the second 
axle shaft, and a second pair of spaced apart cylindrical 
trunnions connected to said housing and extending in 
opposite directions axially along said second axis; 

a plurality of trunnion supporting members removably 
pivotally connecting the ?rst and second pairs of trun 
nions to the frame, said ?rst differential being located 
at the ?rst end portion of the frame and said second 
differential being located at the second end portion of 
the frame, said ?rst and second axles being a prese 
lected distance “X” apart; 

an output shaft having an end and being rotatively con 
nected to the ?rst housing, said output shaft extending 
axially along said ?rst axis through a bore disposed 
axially in a trunnion of the ?rst pair, said bore opening 
toWard the second differential; 

an input shaft having an end and being rotatively con 
nected to the second housing, said input shaft extending 
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axially along said second axis through a bore disposed 
axially in a trunnion of the second pair, said bore in the 
trunnion of the second pair opening toWard the ?rst 
differential; 

a poWer transferring shaft having ?rst and second ends 
and being disposed betWeen the ends of the output and 
input shafts; 

a ?rst joint connecting the ?rst end of the poWer transfer 
shaft to the end of the output shaft and providing 
universal motion therebetWeen; 

a second joint connecting the second end of the poWer 
transferring shaft to the end of the input shaft and 
providing universal motion betWeen the poWer trans 
ferring shaft and the input shaft, said ?rst and second 
joints each having a center of universal pivotal 
movement, said center of universal pivotal movement 
of the ?rst and second joints being spaced a predeter 
mined distance “L” apart, said predetermined distance 
“L” having a range of betWeen 60 percent and 80 
percent the distance “X”. 

2. The trunnion mounted drive train arrangement, as set 
forth in claim 1, Wherein the center of universal pivotal 
movement of the ?rst joint is a preselected distance “B” 
from the axle shaft of the ?rst differential and the center of 
universal pivotal movement of the second joint is a prese 
lected distance “A” from the axle shaft of the second 
differential, said distance “A” being smaller in magnitude 
than distance “B”. 

3. The trunnion mounted drive train arrangement, as set 
forth in claim 2, Wherein distance “B” being Within a range 
of 20 to 27 percent the magnitude of distance “X”. 

4. The trunnion mounted drive train arrangement, as set 
forth in claim 3, Wherein the distance “B” is nominally about 
21 percent the magnitude of distance “X”. 

5. The trunnion mounted drive train arrangement, as set 
forth in claim 3, Wherein said frame has a longitudinal axis 
and Wherein said plurality of trunnion supporting members 
removably pivotally connecting the ?rst and second pairs of 
trunnions to the frame at a location elevationally beneath the 
frame and maintaining the ?rst and second axes elevation 
ally beneath the frame and substantially perpendicular to the 
longitudinal axis of the frame. 

6. The trunnion mounted drive train arrangement, as set 
forth in claim 5, Wherein said plurality of trunnion support 
ing members each having a ?rst trunnion supporting portion 
connected to the frame by Welding and a second trunnion 
supporting portion connected to the ?rst supporting portion 
by a plurality of threaded fasteners. 

7. The trunnion mounted drive train arrangement, as set 
forth in claim 5, Wherein said trunnion supporting members 
each including a sleeve bearing disposed about said cylin 
drical trunnion and connected to the second trunnion sup 
porting portion. 

8. The trunnion mounted drive train arrangement for a 
Work machine having a longitudinally extending frame and 
an engine, said frame having ?rst and second longitudinally 
spaced end portions, comprising: 

a ?rst differential having a ?rst housing, a ?rst axle shaft 
rotatively connected to and extending from the ?rst 
housing, and a ?rst axis transverse the ?rst axle shaft, 
and a ?rst pair of spaced apart cylindrical trunnions 
connected to said housing and extending in opposite 
directions axially along said ?rst axis; 

a second differential having a second housing, a second 
axle shaft rotatively connected to and extending from 
the second housing, a second axis transverse the second 
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8 
axle shaft, and a second pair of spaced apart cylindrical 
trunnions connected to said housing and extending in 
opposite directions axially along said second axis; 

a plurality of trunnion supporting members removably 
pivotally connecting the ?rst and second pairs of trun 
nions to the frame, said ?rst differential being located 
at ?rst end portion of the frame and said second 
differential being located ate the second end portion of 
the frame, said ?rst and second axles being a prese 
lected distance “X” apart; 

an output shaft having an end and being rotatively con 
nected to the ?rst housing, said output shaft extending 
axially along said ?rst axis through a bore disposed 
axially in a trunnion of the ?rst pair, said bore opening 
toWard the second differential; 

an input shaft having an end and being rotatively con 
nected to the second housing, said input shaft extending 
axially along said second axis through a bore disposed 
axially in trunnion of the second pair, said bore in the 
trunnion of the second pair opening toWard the ?rst 
differential; 

a poWer transferring shaft having ?rst and second ends 
and being disposed betWeen the ends of the output and 
input shafts; 

a ?rst joint connecting the ?rst end of the poWer transfer 
shaft to the end of the output shaft and providing 
universal motion therebetWeen, said center of universal 
pivotal movement of the ?rst joint a preselected dis 
tance “B” from the axle shaft of the ?rst differential; 

a second joint connection the second end of the poWer 
transferring shaft to the end of the input shaft and 
providing universal motion betWeen the poWer trans 
ferring shaft and the input shaft, said center of universal 
pivotal movement of the second joint is a preselected 
distance “A” from the axle shaft of the second 
differential, said distance “A” being smaller in magni 
tude than distance “B” being Within a range of 20 to 27 
percent the magnitude of distance “X”, said ?rst and 
second joints each having a center of universal pivotal 
movement, said center of universal pivotal movement 
of the ?rst and second joints being spaced a predeter 
mined distance “L” apart, said predetermined distance 
“L” having a range of betWeen 60 percent and 80 
percent the distance “X”, said ?rst differential having a 
transfer gear portion, said transfer gear portion having 
a rotatable input shaft adapted to deliver rotary poWer 
from the engine to the output shaft of the ?rst 
differential, said input shaft of the transfer gear portion 
being offset from and substantially parallel to the 
output shaft of the ?rst differential. 

9. The trunnion mounted drive train arrangement, as set 
forth in claim 8, Wherein said frame has ?rst and second 
sides and said engine being mounted on the frame and to the 
?rst side of the frame, said engine having a drive shaft and 
said engine drive shaft being connected to the input shaft of 
the ?rst differential by a third joint, said third joint providing 
universal pivotal movement betWeen the input shaft of the 
?rst differential and the engine drive shaft. 

10. The trunnion mounted drive train arrangement, as set 
forth in claim 9, Wherein said engine drive shaft being at a 
predetermined angle ““” having a magnitude of betWeen 3.5 
degrees and 4.5 degrees relative to the poWer transferring 
shaft. 

11. The trunnion mounted drive train arrangement, as set 
forth in claim 10, Wherein said engine having a longitudinal 
engine axis and said longitudinal engine axis being at a angle 



5,944,130 
9 

“$” having a magnitude of between 7 degrees and 9 degrees 
relative to the power transferring shaft. 

12. The trunnion mounted drive train arrangement, as set 
forth in claim 9, Wherein said transfer gear portion having a 
transfer housing portion, said transfer housing portion being 
an integral part of the ?rst differential housing, said transfer 
housing portion having a cylindrical trunnion of the ?rst pair 
of cylindrical trunnions connected thereto. 

13. The trunnion mounted drive train arrangement, as set 
forth in claim 10, including a plane transverse the longitu 
dinal frame, said poWer transferring shaft, said input shafts 
and said output shaft substantially axially lying in said plane. 

14. The trunnion mounted drive train arrangement, as set 
forth in claim 13, including an operators station mounted to 
the frame and being located to the second side of the frame. 

15. The trunnion mounted drive train arrangement, as set 
forth in claim 9, Wherein said transfer gear portion having a 
housing portion removably connected to the ?rst differential, 
said transfer housing portion having a cylindrical trunnion of 
the ?rst pair of cylindrical trunnions connected thereto. 

16. The trunnion mounted drive train arrangement as set 
forth in claim 15, including a plurality of discs disposed in 
the transfer housing portion and about the output shaft of the 
?rst differential. 

17. The trunnion mounted drive train arrangement, as set 
forth in claim 12, including a plurality of brake discs 
disposed in the transfer housing portion and about the output 
shaft of the ?rst differential. 

18. The trunnion mounted drive train arrangement, as set 
forth in claim 9, including a jack connected betWeen the 
frame and said ?rst differential, said jack being extensibly 
movable to pivot said ?rst differential about the ?rst pair of 
trunnions. 

19. The trunnion mounted drive train arrangement, as set 
forth in claim 12, Wherein said drive shaft being substan 
tially longitudinally located betWeen the transfer housing 
portion and the cylindrical trunnion of the ?rst pair of 
cylindrical trunnions. 

20. A trunnion mounted drive train arrangement for a 
Work machine having a longitudinally extending frame, said 
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frame having ?rst and second longitudinally spaced end 
portions, comprising: 

a ?rst differential having a ?rst housing, a ?rst axle shaft 
rotatively connected to and extending from the ?rst 
housing, a ?rst axis transverse the ?rst axle shaft, and 
a ?rst pair of spaced apart cylindrical trunnions con 
nected to said housing and extending in opposite direc 
tions axially along said ?rst axis; 

a second differential having a second housing, a second 
axle shaft rotatively connected to and extending from 
the second housing, a second axis transverse the second 
axle shaft, and a second pair of spaced apart cylindrical 
trunnions connected to said housing and extending in 
opposite directions axially along said second axis; 

a plurality of trunnion supporting members removably 
pivotally connecting the ?rst and second pairs of trun 
nions to the frame, said ?rst differential being located 
at the ?rst end portion of the frame and said second 
differential being located at the second end portion of 
the frame, said ?rst and second axles being a prese 
lected distance “X” apart; 

an output shaft having an end and being rotatively con 
nected to the ?rst housing, said output shaft extending 
axially along said ?rst axis through a bore disposed 
axially in a trunnion of the ?rst pair, said bore opening 
toWard the second differential; 

an input shaft having an end and being rotatively con 
nected to the second housing, said input shaft extending 
axially along said second axis through a bore disposed 
axially in a trunnion of the second pair, said bore in the 
trunnion of the second pair opening toWard the ?rst 
differential; 

a poWer transferring shaft having ?rst and second oppo 
site ends and being disposed betWeen and universally 
pivotally connected at the ?rst end to the output shaft 
and at the second end to the input shaft. 

* * * * * 


